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To all, 7th-07), it in al/ conce77: 
Be it known that I, FRITZ HASELWANDER, 

a subject of the Emperor of Germany, residi 
ing at Frankfort-on-the-Main, Germany, have 

5 in vented certain new and useful Improve 
ments in Compensating Devices for Engines, 
(for which A. IKolbe, my assignee herein, has 
obtained Letters Patent in Great Britain, No. 
22,249, dated November 17, 1894) of which 

Io the following is a specification. . 
My invention relates to devices for com 

pensating for the internal work in fluid-pres 
Sure engines, Such as gas-engines and the 
like, in which there is a compression of the 

I5 Working fluid at the end of the stroke, and 
has for its object to provide magnetic means 
for compensating for the increase in the 
amount of Work to be done at the end of the 
stroke in compressing gas or other working 

2O fluids in gas or hot-air engines or the like, 
To this end my invention consists in the con 

struction hereinafter set forth and claimed. 
My invention will be understood from the 

accompanying drawings, in which 
Figure 1 is a diagrammatic view of an en 

gine with my invention applied thereto. Figs. 
2, 3, 4, 5, 6, and 7 are modifications thereof, 
and Figs. Sand 9 present modifications there 
of in which the compensating devices serve 

3o for producing an alternating current. 
In Fig. 1, K represents a piston in a cylin 

der Z, in which the internal work of compres 
sion is performed. This piston may be con 
nected in any Well-known manner by a driv 

35 ing-gear with the fly-wheel R. 

25 

A description and representation of the 
manner of burning the fuel, the regulating 
mechanism, &c., Will not be given here, as 
the compensating device may be used with 

4o all kinds of machines. Therefore no distinc 
tion is to be made between so-called '' iso 
thermal and adiabatic compression and ex 
pansion.’ 
An iron armature A is in direct mechanical 

45 connection with the piston-rod G. This ar 
mature Swings in the magnetic field of the 
magnet M, energized from a battery B over 
the circuit b, secured to some fixed part of 
the engine in such a manner that when the 

5o compression - pressure in the cylinder in 
creases the magnetic attraction between M. 

and A is likewise increased—that is to say, 
the curve or magnetic attraction is made to 
coincide with the curve of the cylinder com 
pression. It can thus be easily seen that in 
this manner the internal Work of compression 
may be compensated for at the moment of its 
origin and during its entire continuance. 

In Fig. 2, M and A are exchanged–that is 
to say, the magnet is carried upon the piston 
rod G and energized by the battery B by the 
circuit b' and the armature is stationary. In 
Fig. 3 the armature A, carried upon the pis 
ton-rod G, is shown as Working in a solenoid 
S and energized by a battery B. In Fig. 4 
the piston-rod G, carrying the armature A, 
passes through two alined solenoids SS, en 
ergized by batteries B. B. In the construc 
tion shown in Fig. 5 the fly-wheel is the mag 
net. This fly-wheel may consist of one or 
more disks II, mounted on the shaft. With 
the movements of the piston K the iron ar 
mature A of the prolonged piston-rod Gap 
proaches or moves away from the magnetic 
fly-wheel II, so that by suitably shaping the 
circumference of H its action on the arma 
ture A will be regulated to compensate for 
the internal work of compression. The ar 
mature is oscillated to and from the rotating 
magnetic fly-wheel H, thereby changing the 
intensity of the field of force due to the mag 
netic condition of the fly-wheel, so that by 
suitably shaping the fly-wheel-for instance, 
as shown-its action on the armature A Will 
be regulated to compensate for the internal 
work of compression of the motive fluid in 
the cylinder. 
In Fig. 6 I have shown an arrangement 

wherein the compensating device is formed 
in part by a moving part of the engine. In 
this figure G is the piston-rod, which carries 
a combined armature and piston K, which 
works in a non-magnetic cylinder Z. The 
poles of the magnet M, energized by battery 
B by the circuit b, embrace the cylinder and 
extend so far alongside the same as to form 
a magnetic field in the path of the oscillation 
of the combined armature and piston K. 
In Fig. 7, Grepresents an oscillating piston 

rod, A an armature carried thereby, and M 
the magnet energized from the battery B by 
the circuit b. I provide the armature A with 
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a winding it, forming part of an external cir 
cuit ac. Then as the armature A oscillates in 
the magnetic field of MI and the circuit of at 
is closed through the external circuit a cur 
rents will be produced in it by the vibrations 
of the armature A, carrying the coil it in the 
said magnetic field, and the currents will be 
conducted from it into the external circuit 
ar. Another arrangement for this purpose is 
shown in Fig. S, wherein G represents the 
piston-l'Od, A the armature, and M the mag 
net energized by battery B by circuit, l. The 
winding U is on a pole of the magnet MI and 
is connected to an external circuita'. In this 
modification of my invention the iron arma 
ture A oscillates between the poles M, and 
varying the number and direction of the lines 
of force thereof produces a current in the 
winding all, which current is conducted into 
the external circuit.c. 

In Fig. 9, Gindicates the piston-l'od, A the 
armature, and Ni the magnet. Upon a pole 
of the magnet \l a coil it is placed, which 
coil at energizes the magnet, being supplied 
with a current from battery Bin circuit there 
with. In the circuit of the coil at and bat 
tery B is the primary coil of a transformer, 
of which L is the secondary coil. This sec 
ondary coil L is connected to an external cir 
cuit it'. Oscillations of the al'mature A in the 
field MI will produce alternating currents in 
al, which will appear by induction in the sec 
ondary coil L of the transformel and will be 
conducted to the external circuit. Currents 
produced in this manner may be used for va 
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rious purposes when desired-for instance, 
for exploding the gas for driving the engine 
in case a gas-engine is used, the said current 
being produced at just the proper instant to 
be effective in exploding the gas. 

Insead of a single compensating device sev 
eral may be used in the same structure. 
What I claim, and desire to secure by Let 

ters Patent, is 
1. The combination of a fluid-pressure en 

gine wherein there is complession of the work 
ing fluid, a two-part magnetic device one part 
of which is affixed to a moving part of such 
engine, the said magnetic parts being al 
ranged to act upon One another to compen 
sate for the increase in the amount of work 
to be done at the end of a stroke in compress 
ing the Working fluid, substantially as de 
scribed. 

2. The combination of a fluid-pressure en 
gine wherein compression of the working fluid 
is had, a two-part magnetic device one of 
whose parts is affixed to a moving part of 
Sulci engine, the said magnetic parts being 
arranged to act upon one another to compen 
sate for the internal work due to the colm 
pression at the instant of such compression, 
and a winding upon one of the magnetic parts 
connected to a circuit, whereby during such 
compensation an electric current is produced, 
substantially as described. 

FRITZ IIASEWANDER. 
Witnesses: 

ALVESTO S. IIOGUE, 
JEAN GRUND. 
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